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@ Electrocoating composition. 



^ ® A blocked isocyanate group-containing electrocoating composition comprising at least one dialkyltin aromatic 
carboxylate and at least one bismuth or zirconium compound as a combined curing catalyst. This electrocoating 
^ composition gives an electrocoating film superior ih corrosion resistance and low-temperature curability and has 
^ good bath stability over an extended period. 
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coJsr;:^^^^^^^ can give a coating superiorln 

good bath stability over an extend^ period low-temperature curability, and which has 

havin?rnu°r:S^X'rpj^ ^ct^ ^^lio^ ^ ^-'"^.^^ e'ectric appliances, etc. 

throwing property and corrosion'esisuSe ^^^^ause they can give a coating film superior in 

re^uLS^ralr^^^^ J a very important 

S:r°" because cationic electrodeposi^on can^veT.:;!; Z ZIZJT::^^:^^^::^ 

cur^7^-rZ::^'^:l^^,::~ comprising a resin of a type which is 

trocoatings. there are used, as a ^sstimiorcSl^ w"^ ' hydroxy! group. In these cationic elec- 
organotin compounds such as dib^ty^ oLHo?^^^^ 'd^"^? ,f ^'-<-d -ocyanate group. 
(DBTDL). dioctyltin dilaurate :(DOTDL) ^utyZ Lcet^^mBTO^^^^^^^^ ^"^"^'^ 
Patents 4,071,428. 4.615.779 and 4 ^5 OBsV DBTO D^^^ ""^ (reference Is made to U.S. 

therefore used in the form of a fine powde DbTdl DOTDL DbTda 1""' "'"'2' 
being dissolved in a solvent. When these dissociatinn i * " ^ter 

they are difficult to handle (they f orp^the sXe o^^^^^^^ T ' v*'"'"" °' ^ ' 

undergo catalyst poisoning; Ir^ver. When they aJiLuffi^^^^^^ T"*''"'"^ ^'^'^ 

composition gives a film having defects such as cissinn rr^^^h^n, = ! "^^""^ composition, the 

used in a large amount in order to oSn suffiSn cZ t ^ '^T*'^'' "^"^ S''^""'^^- '^'^V '""st be 

DBTDL. DOTDL. DBTDA etc are nr^SJIh.. ';':'^«b,l.ty, which is disadvantageous in cost. Meanwhile 

no dispersion; however srr^e they' h^e^,;^ co'Tj^^^ 'r'"'' '^'^ *° ^-'^'^ -Q-e 

epoxy resins, in particular, the ^e^Lco^in^cor^^i^f;^ generally used in electrocoating. 

the composition tends to g ve a hS^der^^^ produced therewith have serious problems in that 

organotin compound in the composTtionTs expelS ou^ ZT'"^' ""'"' '"""^^ ^"^ '""^ ''^ 

and loses its catalytic effect expelled out of the cunng reaction system with the lapse of time 

having goo::om;SiS':Sf^^^^^ 
alleviated considerably. Even said disSiation r«tS ^'^^^f^^' "^^^'^^^ «he above problems were 
curability and corrosion resistance yet catalyst .mparts no fully satisfactory low-temperature 

pigment and also as a catalyst T We wS the o^b S h f '^^*«:°°^*'"9 composition as a rust-preventtve 
there Is desired a methS capiHf o^^^in^^ T ""'^^ 

compound. capable of obtaining similar corrosion resistance without using any lead 

compounds are easy to handle, have no catalvst nSS. ! !^ zirconium compound (these 
composition Shows no reduction TcataTytic eS '^^^^^^^^ 1%'""':.' ^-°-ts). which 

defects such as cissing. small lumps eZ^TuL TnJ^ ^ ° ^"'^ 9'^® « having no 
corrosion resistance. ^ ""^ ^""^ having excellent low-temperature curability and 

imp:;i;tw-LTei^^^^^^^^ 'rnn^ -^^^-^ -p^^^-e 

found that the combined use. as the cunnq I^^vs^TLT^''''^"- " Present inventors 

composition, at least one dialkyltiraro^c ctSa e^L^^^^^^^^ '^cyanate group-containing electrocoating 
can allow the resultina electrocLinn rr.mr.Lv . ! °"® bismuth oi- zirconium compound 

Significantly reduced "batT^^^^^ 

invention. ^ ^ ^^^'P®'^*"'®" ^"*"9 l^as led to the completion of the present 

trocXrmplrn i^^^^^ '^^^^ ^ '^'-^^^ '-V-ate group-containing elec- 

(a) at least one dialkyltin aromatic cart>oxylate represented by the following formula (I) or (.1) 
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1 '2 



( 1 ) 



10 



(R, ),SnOCO^ 
' 'I : 



(R^ )2Sn0C0-/ 



75 




(II) 



wherein Ri represents an alky I group having 1-12 carbon atoms and R2 represents a hydrogen atom or 
an alky I group haying 1-4 carbon atoms, and 
(b) at least one bismuth or zirconium compound. 
20 The electrocoating composition of the present invention is hereinafter described jn more detail. 

The dialkyltin aromatic carboxylate (a) represented by the formula (I) or (II), used in the electrocoating 
composition of the present invention is a substituted or unsubstituted benzoic add ester of an alkyltin and 
acts as a dissociation catalyst for blocked isocyanate group. In the formula (I) or (II). the alkyi group 
represented by Ri may be a straight chain or a branched chain and has 1-12. preferably 4-iO, more 
25 preferably 4-8 carbon atoms. Specific examples of the alkyI group Ri include methyl, ethyl, propyl, 
isopropyi. butyl, secbutyl. isobutyl. tert-butyl. pentyl, isoamyl, hexyl, octyl. 2-ethylhexyl, decyl and dodecyl. 
The alkyI group represented by R2 nn ay also be a straight chain or a branched chain and has 1-4 carbon 
atoms. Specific examples of the alkyI group R2 include methyl, ethyl, propyl and isopropyi. However, R2 is 
preferably a hydrogen atom generally. 
30 Typical examples of the dialkyltin aromatic carboxylate used In the present Invention are as follows. 
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15 Bis(dibutylben2oyloxytin) oxide 



Oct 



0 



Oct-^ ^OC 
II 

25 0 

Dioctyitin dibenzoate 



<2> 



30 



0 



Sn' 



•■ > Bu^ • ' 
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aro,^^:c^t::^'S'T^^ ^ir^r^^n together with the above dia.Mtir> 

hydroxide, zirconium hlScide and theli^^^^^^^ L k^'' ^''""'P'^' ^y^^°xid«s such as bismuth 

combination with the above bismuth or zJconium coXoundf ^^^^^^^^ '^^^ ''^ "^^^ 

In the present electrocoatfng composition, the total amount r^a/+ nf /^^ 
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isocyanate group and the free isocyanate group reacts with the active hydrogen-containing portion in the 
vehicle resin (or resin composition) to give resin to the curing of the composition. The blocked isocyanate 
group-containing electrocoating composition includes electrocoating connposltions containing a vehicle resin 
which has a blocked isocyanate group and an active hydrogen-containing portion in the molecule and which 
5 is self-crosslinkable without requiring any external, crosslinking agent, and electrocoating compositions 
containing a vehicle resin composition of external crosslinking type which consists of (1) a base resin having 
substantially no blocked isocyanate group but having an active hydrogen-containing portion reactive with an 
isocyanate group and (2) a blocked isocyanate compound as an external crosslinking agent. 

The blocked isocyanate compound used in the vehicle resin composition of external crosslinking type 
10 includes and addition reaction product between stoichiometric amounts of a poly isocyanate compound and - 
an isocyanate-blocking agent. This polyisocyanate compound includes, for example, aromatic, alicyclic or 
aliphatic polyisocyanate compounds such as tolylene diisocyanate. xylylehe diisocyanate, phenylene 
diisocyanate, bis(isocyanatomethyl)cyclohexane, tetramethylene diisocyanate, hexamethylene diisocyanate, 
methylene diisocyanate, isophorone diisocyanate and the like; and isocyanate-terminated compounds 
75 obtained by reacting an excessive amount of such an isocyanate compound with an active hydrogen- 
containing low-molecular compound such as ethylene glycol, proji)ylene glycol, trimethylolpropane, hex- 
anetriol, castor oil or the like. 

The Isocyanate-blocking agent can make addition to the isocyanate group of a polyisocyanate 
compound to block the group. The blocked isocyanate compound obtained by the addition must be stable 
20 at room temperature and, when heated to ordinarily about 100'C to about 200 'C. preferably about 120'C 
to about 190'C, must be able to dissociate into a blocking agent and a free isocyanate group. The blocking 
agent satisfying such requirements include, for example, lactam compounds such as f-caprolactam, t- 
biityrolactam and the like; oxime compounds such as methyl ethyl ketoxime, cyclohexanone oxime and the 
like; phenolic compounds such as phenol, p-tert-butylphenol, cresol and the like; aliphatic alcohols such as 
25 n-butanol, 2-ethylhexanol and the like; aromatic alkyi alcohols such as phenylcarbinol, methylphenylcarbinol 
and the like; and ether alcohol compounds such as ethylene glycol monobutyl ether and the like. 

Of these, oxime or lactam type blocking agents are particularly preferable in view of the curability of the 
electrocoating composition obtained therewith, because they can be dissociated from the blocked 
isocyanate group at relatively low temperatures. 
30 In the self-crosslinkable type resin having a blocked isocyanate group, the Introduction of blocked 
Isocyanate group into base resin, can be conducted by a per se known method, for example, by reacting a 
free isocyanate group of a partially blocked polyisocyanate compound with an iactive hydrogen-containing 
portion of a base resin. 

The electrocoating composition of the present Invention may be ah anionic type or a cationic type. The 

35 base resin used therein may be any of an epoxy resin, an acrylic resin, a polybutadiene resin, an alkyd 
resin, a polyester resin, etc., but, in view of the corrosion resistance, is preferably a cationic resin, 
particularly preferably a polyamine resin represented by, for example, an amine-added epoxy resin. As 
described at>6ve, when the base resin is an external crosslinking type, the resin must be . used in 
combination with a blocked isocyanate compound as mentioned above. 

40 The amine-added epoxy resin includes, for example, (i) addition products between a polyepoxide 
compound and a primary mono- or polyamine, a secondary mono- or polyamine, or a primary and 
secondary mixed polyamine (reference Is made to, for example. U.S. Patent 3,984,299); (II) addition 
products between a polyepoxide compound and a secondary mono- or polyamine having a primary amino 
group converted into a ketimihe form (reference is made to, for example. U.S. Patent 4.017,438); and (iii) 

45 reaction products obtained by etherification between a polyepoxide compound and a hydroxy compound 
having a primary amino group converted irito a ketimine form [reference is made to, for. example, Japanese 
Patent Application Kokai (Laid-open) No. 43013/1984]. 

The polyepoxide compound used in the production of the amine-added epoxy resin has at least two 
epoxy groups in the nholecule and preferably has a number-average molecular weight of generally at least 
' 50 200, preferably 400-4,000, more preferably 800-2,000. The polyepoxide compound is particularly preferably 
a compound obtained by a reaction between a polyphenol compound and epichlorohydrln. The polyphenol 
compound used for the production of the polyepoxide compound includes, for example, bis(4-hydrox- 
yphenyl)-2.2-propane. 4,4-dlhydroxyben2ophenone, bis(4-hydroxyphenyl)- 1,1 -ethane. bis(4-hydroxyphenyl)- 
1,1-lsobutane, . bis(4-hydroxy-tert-butylphenyl)-2,2-propane. bls(2-hydroxynaphthyl)methane. 1 ,5-dlhydrox- 

55 ynaphthalene. bis(2,4-hydroxyphenyl)methane, tetra(4-hydroxyphenyl)-1 .1 ,2,2-ethane, 4,4- 

dihydroxydiphenyl-sulfone, phenolic novolac and cresylic novolac. 

The polyepoxide compound may be partially reacted with a polyol. a polyether polyol. a polyester 
polyol. a polyamideamine. a polycarboxylic acid, a polyisocyanate compound or the like. Or. the polyepox- 
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Zirconium compound. The addltionimTnrof these cl ^'^'^ « ^.'^^^^h or 

5 preferable that the dialkyltin aroraur^^bolv me cor^^^ f '^^-^-^^ 'S generally 

electrocoating ismade wLr-soSor w't^^^^^^ --^-.e resin for 

be added to the electrocoating in the foJ^tSs^obJn^^^^^^ the b.smuth or zirconium compound (b) 
with additives such as pigment and the L The adHir^ fl^.^"""""^ ^ °' '"^^ together 

after the vehicle resin has Je^n rTadf wate's^b^^^^^^^ 
10 compatibility. water soluble or water-d.spersible. tends to invite insufficient 

can ::^n::s^^:; ~" ifnrs^^ rr 

organic acid such as formic acid aceL add lacS ar^H n t^' "^"t''^"^'"9 ^^^^ ^^s'" with a water-soluble 

and, when the resin is an anionte res n bv neS^nL th ^ ^l"^^^ "^'"^ °^ dispersibility 

-a hydroxide or the liKe to impart water Sub^ o^^^^^^^^^^ ^" ^"^'^ ^ ^'^ali meta^ 

addi^:srSsr^^^^^^^^^ 

Chrome yellow and the like: extender p-gmems "uct as c^^^^^ ""T^' carbon black, red iron oxide, 
like; and rust-preventive pigments such archromf^inlln?'/ mica. clay, silica and the 

basic lead silicate, lead chromate) and the Hke ^ ^ ' '^"^ '^^^ pigment (e.g. 

subs;:SetireSprorr ^^^^^^^^ -r^ r-^ °" °' « ^--^^ 

tion with deionbed water or the like sraslo n^l T -conducted generally by diluting the composi- 

aqueous solution or dispersion to pH sVs o to "LUILTT^ °' about 5-40% by weight, adjusting the 
composition of the present invt?ion toMnX^^ 

applying a negative voltage of loS-S *® temperature of the bath ordinarily at 15-35-C. and 

invel;rnorS:S S:T,1T;:^;:, the e,ectrocoating composition of the present 

. r^?^-j- — Sat 

™^-^^^^ ..ention..a) a 

c^Vt^e^rri™^^^^^^ 

rise ,0 no Problems such as cissing slTk.Z ard^^^^^^^^ °' ^'^^ composition gives 

improved corrosion resistance and improved weather rflt^^^^^^ 'ow-temperature curability. ■ 

been found to be about equal to the rusTpJvrtSn LhihS k ^.^^^^^^ resistance, in particular, has 

The reason why the present romSr^ws 
to be that the dialkyltin aromatircaZxySe T^ J^.r'^l^^ "'^""""^^ P^«="">ed 
an aromatic group, has good compSrw^^ the e^^^^^^^ f '^^'"^ "^^'^ ^ ^'^ ^roup and 

zirconium compound exhibits a catalytic action svnero^^^^^^ ^"'^ ^'^"^^^ °^ 

made clear yet) imparting excellenrC-trmoeratu^e f T ^k"^ <^°"'P°""d (the reason is not 
present composition gives a film superLTco^os^n r^f f ^ *° composition. The reason why the 
presumed to be that L bismuth Snil Z 'ounrj^^^^^^^ P^'^''^"'^^' <='ear. either, but is 

the film and its substrate. Thus. tlSTcTocTaZrcLnn ^^^^^ ^ ??" be^^^^" 
compatibility even when there is used a^fhrbas^Lra b s^^^^^^^^^^ ^'^^"^ 9°°^ 

SSi^co"^^^^^^^^^^ 
Example l 

In 300 parts of methyl isobutylketone was dissolved 500 nart«= 
equivalent of 500 (Epikote 1001 manufactured b/SrChemicaTL VT' '^"'^ '"""^ ^" "^^^^^ 
parts Of diethylamine at 80-100 • C. The resulting mixfure was h^ed at 20- STo° ZouT"^'"" '"""^ 

the zr^^- - - pa^.v^f°etS;;^;oti:e . eo-so-c, and 
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This mixture was mixed with the above prepared epoxy-amine addition product. To 135 parts of the 
resulting resin solution were added 1 part of a curing catalyst shown in Table 1 . 5 parts of acetic acid and 
860 parts of deionized water to prepare various aqueous dispersion samples each of pH 4.0. 

Using each of the samples as an electrocoating bath and using a degreased steel plate as a cathode, 
5 electrodeposition was conducted at 190 V at 25 "C for 2 minutes. Then, baking was conducted at 
temperatures shown in Table 1, each for 30 minutes to prepare coating films each of 10 urn in thickness. 
Each of the baked films was strongly rubbed with an absorbent cotton containing ethyl cellosolve. 10 times 
each forward and backward and dried, after which each film surface was observed. The results are shown in 
Table 1. In table 1, samples Nos. 1-8 represent comparative examples and samples Nos. 9-12 represent 
70 examples of the present invention. The evaluation of each film surface was made using the following 



yardstick. 




®: 


Rim surface is strong and has no flaw. 


O : 


Film surface has slight flaws. 


A : 


Film surface has a number of flaws. 


X : 


Film is partially peeled and substrate is partially exposed. 


XX : 


Film is entirely peeled. 



As is clear from Table 1, the sample Nos. 9-12 using the tin compound and bismuth or zirconium 
compound of the present invention in combination are excellent in low-temperature curability of elec- 
trocoating film, as compared with the sample Nos. 2-5 using a conventionally used tin catalyst or the 
20 sample Nos. 6-8 using only a tin compound used in the present invention. 

Table 1 



25 



30 



45 



Sample No. 


Curing catalyst 


Baking temperature 


150'C 


160 'C 


170*C 


1 


Not used 


XX 


XX 


X 


2 


Di-n-butyltin oxide 


XX 




® 


3 


Di-n-octyltin oxide 


XX 


A 


® 


4 


Di-n^butyltin dilaurate 


XX 


X 


A 


5 


Di-n-octyltin dilaurate 


XX 


X 


A 


'■ ■■ 6 ■ 


Compound .1 . 


o 


® 


® 


7 


Compound 2 


A 


® 




8 


Compound 3 


o 


® 


® . 


9 


Compound ® + compound © , 1:1 (weight ratio) 


® 


® 


® 


10 


Compound @ + : compound ® . 1:1 (weigh ratio) 




® 


® 


11 


Compound (D + compound © , 2:1 (weigh ratio) 


® 


® 


® 


12 


Compound ® + compound © . 1*1 (weight ratio) 




® 


® 


® = Dibutyltin dibenzoate 

@ = Dioctyltin dibenzoate 

@ = Bis(dibutylbenzoyIoxytin)oxide 

0 = Bismuth hydroxide 

© = Bismuth oxide 

(§) = Zirconium hydroxide 



55 Example 2 

In 1012 parts of butyl cellosolve was dissolved 1900 parts of Epon 1004 (a bisphenol A type epoxy 
resin having an epoxy equivalent of 950. manufactured by Yuka Shell Epoxy K.K.). Thereto was dropwise 

7 
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20 



added 124 parts of diethylamine at 80-i00-r tk 

resulting solution was refluxed at 130-150-C TnH ?r ^ "^''^^^^^ The 
terminar amino group of the amide rSin i to a co J ' ^^^^^^^ "^'^^ ^-'"'^^ o,f to conve ^Ja 
150-C for about 3 hours and. after the disStion Xart^^ '"'"^- ""'^ '^''^'"^^ kept at 

added to the above epoxy resin-amine adc^^ rprolcf and thr^' T^^^'^^ ^ eO'C. The mixture was 
hour and then cooled to room temperature troSn rvamlJ^^^^^^^^ ^OO'C for 1 

resm^havmg a solid content of 680/0 and an amine v^L of 65 ^esin-aminopolyamide addition 

or xvly^^eTsoc^^^^^^^^^^^ 30 parts (as solid content) 

acetate and 15 parts of 10 % acetic acid ThL r^fw ^ of dibutyltin dibenzoate, 1 part of lead 

t50 parts Of deionized water in tE,ut ^5 r^LTs 4^:^ "^^^'^'o -as dropwise added 

cat.on.c electrodeposition having a solid conrn 'o 35 % To S 0^'; 1 ' ^'"^^ 

69.7 parts of a pigment paste having a recipe shown t It °' '^'^^^ ^'""'^'o" added 
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Example 3 



A catjonic electrocoating was obtained in the same procedure as in Example 2 except that the pigment 
paste of the compound 1 was replaced by a pigment paste having a recipe shown in the compound 3 of 
55 Table 2. 

Example 4 
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5 Example 5 

A cationic electrocoating was obtained in the same procedure as In Example 2 exceot that nn 



replaced by dioctyltin dibenzoate 
Example 6 
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A cationic electrocoating was obtained in the same procedure as in Example 2 exceot that no l^^H 

EES— r '^-^-v.^-LTl^ 

Comparative Example 1 

A cationic electrocoating was obtained in the same procedure as in Example 2 exceot that th^ ninmo.t 
Comparative Example 2 

Comparative Example 3 

nn .t,^^^^^"'^^^^''^^^^^'^^ Obtained in the same procedure as in Comparative Example 1 except that 
no lead acetate was used and the amount of 10 % acetic acid was changed to 17 parts ^^^^P* t^^^t 

[Coating test] 

In each of the cationic electrocoatings obtained in Examples 2-6 and Comparative Examnte^ 1 w»c 
.mmersed a cold rolled dull finish steel plate of 8x150x70 mm treated wTSbon^r^i^n V» 

phosphate treating agent manufactured by Nihon Parkerizino Co Ltd f R^t^lnl ? ^'"'^ 

d^Selir a?T - ^ crodeTZ S eStr^a^n X^rab^^ 

f^rh fo?^ ■ ? '*^te'-*ashed and baked. The baking was conducted at six level ambient temDera7ures 

each for 20 minutes using an electric hot air dryer. The results are shown in Table 3. te-^Peratures 
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45 The tests for properties shown in Table 3 were conducted in accordance with the following methods. 

(*1) Curability: The coated surface of an ielectrocoated steel plate was rubbed with a four-layered gauze 
impregnated with methyl isobutyl ketone, at a pressure of about 4 kg/cm^ over a length of about 3-4 cm 
20 times each fonward and backward. Then, the appearance of the coated surface was visually evaluated. 
O : Coated surface has no flow. 
50 A : Coated surface has flows but not substrate is seen. 

X : There is dissolution of coated film and substrate is seen. 
r2) Impact resistance; Test was conducted using a DuPont Impact tester, under the condition of diameter 
of impact center = 1/2 inch, height of falling weight = 50 cm and measurement temperature = 20 'C. 
The dented portion formed by impact was visually evaluated. 
.55 O : No change is seen. 

A : Fine cracks are seen slightly. 
X : Large cracks are seen. 
(•3) Corrosion resistance: The coated surface of an electrocoated steel plate was cross-cut with a knife 

11 
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developed from the knife cut. '^^^ ""^^ vvidths of the rust and blister which 

® : The maximum width of rust or blister is less than 1 mm (one side) when measured from .he 

fTomThe cT °' " ^ '° '^^^ ' (one Side) When measured 

^ ■ The maximum width of rust or blister i<; 9 mm *u 

Suga Tester K.K. measured for clanty using an .mage clarity meter manufactured by 

® : Measured value = 80 or more 
O: Measured value = 75 or less than 80 
A : Measured value = 70 to less than 75 

X: Measured value = less than 70 
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Claims 

25 



1. 



^.^.^^^^^^^^ electrocoating composition comprising: 

(a) at least one dialkyltm aromatic carbocylate represented by the folLing formula (,) or (II) 



30 R2 



35 

40 ? R 



(II) 



2 



45 



50 



55 



(b) at least one bismuth or zirconium compound. 

The electrocoating composition of Claim 3. wherein the bismuth or zirconium compound (b) is selected 

12 
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from the group consisting of bisnnuth hydroxide, bismuth silicate and zirconium hydroxide. 

5. The electrocoatirig composition of Claim l , whereih.the component (b) is bismuth hydroxide. 

5 6. The electrocoating composition of Claim 1, comprising the dialkyltin aromatic carboxylate (a) and the 
bismuth or zirconium compound (b) in a total amount of 0.1-10 parts by weight per 100 parts of the 
resin solid content in the electrocoating composition. 

7. The electrpcoating composition of Claim 6. comprising the dialkyltin aromatic carboxylate (a) and the 
10 bismuth or zirconium compound (b) in a total arnount of 0.2-5 parts by weight per 100 parts of the resin 

solid content in the electrocoating composition. 

8- The electrocoating composition of Claim 1. wherein the weight ratio (a):(b) of the dialkyltin aromatic 
carboxylate (a) and the bismuth or zirconium compound (b) is in the range of 1:10 to 10:1. 

75 . . ■ ■ 

9. The electrocoating composition of Claim 8, wherein the weight ratio (a):(b) of the dialkyltin aromatic 
carboxylate (a) and the bismuth or zirconium compound (b) is in the range of 1:5 to 5:1. 

10. The electrocoating composition of Claim 1, comprisirig a vehicle resin of self-crosslinking type having a 
20 blocked isocyanate group and an active hydrogen-containing portion in the molecule, or a vehicle resin 

composition of external crosslinking type consisting of (1) a base resin having substantially no blocked 
isocyanate group but having an active hydrogen-containing group and (2) a blocked isocyanate 
compound. 

25 11. The electrocoating composition of Claim 10, wherein the base resin is an amine-added epoxy resin. 
12, An electrocoating bath containing the electrocoating composition of Claim 1 . 
13* An electrocoating method using the electrocoating composition of Claim 1. 

30 

14. A coated article obtained by using the electrocoating composition of Claim 1. 
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